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ECON334 Special, Trimester 3 2016 
Question 1 (20 Marks) 


A wheat farmer believes that the probabilities of being not infected, slightly infected and seriously 
infected by wheat streak mosaic virus (WSMV) are 0.5, 0.3 and 0.2, respectively. After a couple of 
months, the Department of Primary Industries has released predictions per each level of infection. Based 
on previous information, the probabilities that measure the chance of the predictions for different 


eventual disease outcomes are presented in Table 1. 


Table 1. Probabilities of WSMV infection reported by the Department of Primary Industries. 


Frequency of type Frequency of type of Frequency of type 


Type of of prediction given prediction given of prediction 
prediction not infected slightly infected given seriously 
P(zx| $1) P(Zx]S2) infected P(zx/S3) 
Unlikely (z:) 0.7 0.6 0.2 
Possible (z2) 0.2 0.2 0.3 
Probable (z3) 0.1 0.2 0.5 


Source: Developed based on Hardaker et al. (2015). 


a) Estimate the joint, marginal and posterior probabilities. (10 Marks) 
b) Present the probability tree showing the marginal, posterior and joint probabilities for this case. 


(10 Marks) 
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Question 2 (20 Marks) 


A farmer in the Guyra Shire faces the following three alternative crops (investments) for next season: 


Table 2. Probabilities Associated to Net Margins of Three Crops (Investments) for a Farmer in 
the Guyra Shire. 


Net Margin per Prob. Potato Prob. Tomato Prob. Corn 


Hectare (AUD'000) 
9) 0.2 0.3 0.1 
4 0.2 0.4 0.2 
6 0.4 0.2 0.4 
8 0.2 0.1 0.3 


Source: Developed based on Hardaker et al. (2015). 


a) Decide which crop (investment) should be selected according to the E-V Rule. (10 Marks) 
b) Decide the crop (investment) that should be selected using stochastic dominance. Present the 


relevant graph for the three investments. (10 Marks) 
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Question 3 (20 Marks) 


a) | Explain what is meant by the term ‘actuarially fair premiums’ in the context of insurance. 
(5 Marks) 
b) Jamie O’Neal has the following expected utility function, E(U): 


E(U(m)) = 100+0.5E(x) — 0.000001E(x)” 


where income (7) is measured in dollars. She expects the following income distribution: 


Table 3. Jamie’s Income and Probability. 


Probability Income 
0.40 $100,000 
0.30 $150,000 
0.30 $200,000 


1. What is the expected utility that Jamie expects? (5 Marks) 

ii. What is Jamie’s certainty equivalent income? How is certainty equivalent interpreted in this 
context? (5 Marks) 

iii. What is Jamie’s risk premium associated with this income distribution? How do you 


interpret it? (5 Marks) 
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Question 4 (20 Marks) 


On 15th January a merchant has sold forward 100,000 malting barley bushels to a brewery company at 
$4.50 per bushel on 20th May this year. Since the merchant will not be making the delivery for four 
months, the firm will purchase the barley on 1st May. The merchant decided to buy a 15th May call 
option the 15th January to hedge its 100,000 malting barley bushels sold forward. The local spot price 
is $4.20 per bushel on 15th January, while the strike price is $4.30 per bushel and the call option 
premium paid is $0.30/bushel. Prepare the hedging tables with the steps of the hedge including profit 


for this merchant for: 
a) Scenario 1: By Ist May the spot price per barley bushel increases to $4.70. (7 Marks) 
b) — Scenario 2: By 1st May, the spot price per barley bushel decreases to $4.00. (7 Marks) 


c) Present a graph of the hedge position for the merchant holding this call option. (6 Marks) 


Question 5 (20 Marks) 


An Australian importer has bought items valued in USD10,000,000 and has to pay for them in 180 days. 


a) If one Australian dollar is currently buying 0.77 USD, the Australian interest rate is 5%, while 
the American interest rate is 4%, what is the forward rate in the case of the Australian importer 
who will pay in 180 days using USD as the base currency? (7 Marks) 

b) What is the forward margin in this situation? (3 Marks) 

c) Inthe case the importer could buy a foreign currency call option with a strike exchange rate 
E(AUD/USD) = 1.35 and a premium of 3.0% of the AUD amount. Which would be the 


effective exchange rate if in 180 days the exchange rate is Si(/AUD/USD) = 1.40? (10 Marks) 
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Formulae 


Joint Probability: 
P(Z and S;) = P(z|5;)P(Si) 


Where P(zx|5S;) is the likelihood probability that a prediction zx, will be obtained given that S; turns out 
to be the true state, and P(S;) represents the prior probability of state of nature i. 


Marginal Probability: 
P(z,) = P(z, and S,) + PE and S>) Sei Pz; and Sn) 


Posterior Probability: 


P(z, and S;) 


P(S;|Z,) = PlZ,) 


Expected Money Value (EMV): 


EMV; = piO1n + p202i +...+ PnOni = > Pi 


j=l 


where p; (=1 to n) are the probabilities associated with different outcomes and Oj: are the outcomes 


associated with state of nature 7 for alternative strategy 7. 


Variance: 
of = p,[0.; — ECO)? + p2[02; — E(O;)]? + + + palOn; — E(O;) 1? 


Standard Deviation (SD): 


6; = ¥ P1101; — E(0;) |? + p2l02; — E(O;) |? + + + PrlOni — ECO]? 


Expected Utility Under Risk: 


EU] = piE[U(On)]+p2E[U(O2)]+..+pxE[UOn)] =S° pF WO) 


j=l 


E(R.)-R.. 
Safety-First Ratio: SFRatio ,; = E(R,)- Ron 

|Var(R, ) 
Quadratic utility function: E(U) =a+bE(a) —cE(2)’ 
First derivative is: U'=b—-2cE(z) 
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Second derivative is: U"=—2c 

. . . * 2 U" 
Coefficient of Absolute Risk Aversion (R): R =- 7 
Coefficient of Relative Risk Aversion (R**): R’ =E(a)R 


Quadratic formula (if ax’? + bx + c = 0), then: 


RP = EMV - ce. 
The utility function to be maximised with insurance is: 
E(U) = pU(W - L - xq + q) + (1— p)UW - xq) 
Then, for a quadratic utility function E(U) =a+bE(z)+cE(z)’, it becomes: 
p {a+ bW-L-xq + q)-cW-L-xq + q)} + (1-p) {a+ bbW— xq) — (W—xq)} 


Forward Exchange Contracts (FEC) specify a particular Forward Rate used to hedge as follow: 


1+J, ee 
Forward Rate = spot rate x ____ 365. 


where /; is interest rate of terms currency, /; is interest rate of base currency and d is number of days in 


the transaction period. 


Forward Margin = Spot Rate — Forward Rate. 


-0 to Z 
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Table Appendix 1 
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The Cumulative Standardized Normal Distribution 
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Table Appendix 1 Continued 
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The Cumulative Standardized Normal Distribution (Continued) 


Entry represents area under the cumulative standardized normal 


distribution from -co to Z 


7 0.8854 
é si 


ECON334 Special, Trimester 3 2016 


Table Appendix 2: Logio Values 


Logio(income) Income Logio(income) Income 
4.30 19,953 4.50 31,623 
4.31 20,417 4.51 32,359 
4.32 20,893 4.52 33,113 
4.33 21,380 4.53 33,884 
4.34 21,878 4.54 34,674 
4.35 22,387 4.55 35,481 
4.36 22,909 4.56 36,308 
4.37 23,442 4.57 37,154 
4.38 23,988 4.58 38,019 
4.39 24,547 4.59 38,905 
4.40 25,119 4.60 39,811 
4.41 25,704 4.61 40,738 
4.42 26,303 4.62 41,687 
4.43 26,915 4.63 42,658 
4.44 27,542 4.64 43,652 
4.45 28,184 4.65 44,668 
4.46 28,840 4.66 45,709 
4.47 29,512 4.67 46,774 
4.48 30,200 4.68 47,863 
4.49 30,903 4.69 48,978 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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